Aedes aegypti peritrophic matrix and its interaction with heme during blood digestion.
A large amount of heme is produced upon digestion of red cell hemoglobin in the midgut of mosquitoes. The interaction between heme and the peritrophic matrix (PM) was studied in Aedes aegypti. By light microscopy, the PM appeared as a light brownish layer between the intestinal epithelium and the alimentary bolus. This natural color can be attributed to the presence of heme bound to the matrix. In histochemical studies, a diffuse peroxidase activity of the heme molecules was clearly observed between the erythrocytes and the PM at 14 h after the blood meal. This activity tends to increase and concentrate in the PM reaching its maximum thickness at 24 h after feeding. Most of the heme of the PM was found associated to with enormous number of small electron-dense granules. The amount of heme bound to the PM increased in parallel with the progression of digestion, reaching a maximum at 48 h after feeding, when 18 nmol of heme were found in an individual matrix. The association of heme with PM from insects fed with plasma is saturable, suggesting the existence of specific binding sites for hemin in the PM. Taken all together, our data indicate that the PM performs a central role in heme detoxification in this insect.